Abstract
INTRODUCTION
Acute mesenteric ischemia (AMI) resulting in intestinal ischemia or infarction is associated with an extremely serious prognosis and mortality rate ranging from 40%-100% [1] [2] [3] . Acute mesenteric vascular ischemic diseases are diagnosed more commonly as a consequence of the aging population and often result in emergency bowel resection. Abdominal second-look may occasionally be necessary in cases of doubtful bowel viability or intraabdominal sepsis after primary anastomosis [4, 5] . In 1965, Shaw [6] introduced the "second-look laparotomy" to overcome the difficulty in assessing the adequacy of bowel resection during surgery.
Second-look entails early surgical re-exploration to check the viability of intestinal loops and is the mainstay of AMI surgical treatment [7, 8] . When a second-look surgery is indicated, second-look laparoscopy may be a useful alternative to conventional surgery, because it prevents critically ill patients from the trauma and risks of relaparotomy and can be performed as a bed-side operation in the intensive care unit [4] . In this study, we aimed to determine the outcome of patients with AMI with or without bowel necrosis, who were subjected to a secondlook laparoscopy.
MATERIALS AND METHODS
Between January 2000 and November 2005, 71 patients were operated to treat acute mesenteric ischemia (AMI) at Istanbul University, Istanbul Faculty of Medicine, Trauma and Emergency Surgery Service. Triple-contrast computed tomography (CT) scanning or CT angiography was used to confirm either arterial occlusion or bowel changes compatible with AMI. Fifty-seven patients were excluded and did not undergo a second-look laparoscopy because the bowel resection required an ostomy during the first procedure. The remaining 14 patients underwent a second-www.wjgnet.com look laparoscopic examination. In this study, we only discuss those 14 patients, who underwent a second-look laparoscopy.
In our clinic, our policy is to perfor m a secondlook laparoscopy for all patients operated on for AMI. Regardless of the clinical course of patients during the first operation when bowel viability was suspected and a low flow state was detected or bowel resection and anastomosis were performed, we performed a second-look laparoscopy within 72 h following the first operation at the bed side in the ICU or operating room. At the end of the operation, a 10-mm laparoscopic trocar was inserted into the left lower quadrant of the abdomen prior to closing the abdominal wall. Data were collected on patients' demographics, co-morbid diseases, clinical signs and symptoms, intra-operative findings and hospital course.
All patients were given a low molecular weight heparin (Enoxaparin sodium-Clexane®, 1 mg/kg per day) treatment once AMI was diagnosed and continued on enoxaparin until the patient received an oral anticoagulant (WarfarinNa), if indicated. When the patient was stabilized, an echocardiography was performed. Mortality was defined as in-hospital death. The study was approved by the Institutional Review Board.
RESULTS
There were nine men and five women with a median age of 68 years (range, 45-76 years). The median hospital stay was 16 d (range, 1-52 d). The most common co-morbid diseases were hypertension (HTN) in 7 (50%) patients (Table 1) . Abdominal pain was present in all of the patients. Nausea was the second most frequent symptom and observed in 10 (71.4%) patients, followed by vomiting in 7 (50%) patients, and bloody diarrhea in 3 (21.4%) patients. The median time of admission after the onset of symptoms was 3 d (range, 5 h-9 d).
In 11 patients, small and/or large bowel necrosis was detected. Bowel resection and primary anastomosis were performed during the first procedure. In two patients, non-occlusive mesenteric ischemia (NOMI) without bowel necrosis was detected. In one patient, who was admitted to the emergency service within 3 h following abdominal pain, superior mesenteric artery (SMA) thromboembolectomy was performed because of an embolism in the SMA.
In 13 patients, a second-look laparoscopic examination showed normal viable intestinal loops and a normal healing anastomosis ( Figure 1 ). In one patient, who previously underwent SMA thromboembolectomy, intestinal necrosis was found and spanned the distance from 70 cm distal to the ligament of Treitz to 10 cm proximal to the ileocecal valve, and therefore a partial small bowel resection with end jejunostomy and end ileostomy were performed. In two of the patients, the third operation was required due to peritonitis and leucocytosis, an anastomotic leakage was found in both patients on 6 th post-operative day; so ileostomy or colostomy was performed.
Overall in-hospital mortality was reported in 6 (57.1%) patients. Multiorgan failure caused death in 4 (66.6%) patients, being the most common cause of mortality. One patient died secondary to myocardial infarction and one died from sepsis. The overall complication rate was 42.8%. Peptic ulcer perforation occurred in one patient, who had previously suffered from acute pancreatitis, despite H2 blocker prophylaxis. This patient was re-operated for pancreatic necrosis. An another patient had wound dehiscence.
DISCUSSION
The mortality associated with AMI decreased from 80%-90% in the 1970's to 60%-70% in the 1980's and 1990's [2, 3] . This has been attributed to earlier diagnosis secondary to increased awareness, aggressive angiography, surgical and non-surgical blood flow restoration, resection of all necrotic bowel, second-look laparotomy or secondlook laparoscopy and supportive intensive care [8, 9] . Second-look laparotomy remains the gold standard for determination of further bowel viability and an operation is the only way to remove dead bowel. During the operation, bowel viability can be assessed by physical examination (inspection of bowel and palpation of vessels), handheld Doppler ultrasound examination and intravenous injection of fluorescein [9] [10] [11] . These techniques are helpful but far from being sensitive and specific enough to allow omitting the second-look procedure [10] [11] [12] [13] . Indications for the second-look procedure remained viable even when more objective methods such as Doppler ultrasonography and fluorescein testing became available. We use neither Doppler nor flurescein testing pre-operatively. We believe that if the bleeding is enough on the cutting end and the arterial pulse is palpable on the mesenteric side of the bowel in a normotensive patient, the patient is amenable to anastomosis, unless intra-abdominal sepsis or peritonitis is present.
In critically ill patients, conventional laparotomy is associated with certain general and access-related risks [5] . Second-look laparoscopy has become a diagnostic technique with potential therapeutic options. Secondlook procedure has become more common in mesenteric vessel occlusion with uncertain intestinal viability observed during the primary surgery [1] [2] [3] . This procedure can also be applied under local anesthesia and be performed in the intensive care unit under sedation or analgesia. We prefer to perform the second-look procedure in the operating room, unless the patient is hemodynamically unstable.
In a large French study, although the overall survival of patients with AMI improved from the early 1980's to early 1990's, the percentage of second-look procedures remained unchanged [17] . Endean et al [18] stated that 15 of 43 (35%) patients with AMI with either thrombosis or embolism underwent a second-look procedure. In our clinic, a second-look laparoscopy is warranted in patients with AMI, if they exhibit either a low flow state, or have had a bowel resection with anastomosis during the first operation. However, among 71 patients, only 14 patients underwent a second-look laparoscopy. The reason for the lower incidence of a second-look laparoscopy was that most patients were transferred to our clinic from other hospitals. This delay in diagnosis led to bowel perforation and peritonitis resulting in the creation of a stoma and the abdomen was closed by using a Bogota bag.
Second-look laparoscopy is a safe method that decreases the negative second-look laparotomy risk in critically ill patients [4] . In reviewing results on 92 patients, Levy et al [19] stressed the beneficial role of a second-look on patient survival, although only 14% of their patients were exposed to this procedure. Since there are no predictive criteria for the progression of ischemia and not all patients undergo second-look procedures, some patients will undergo unnecessary surgical and anesthesiological procedures (negative second-look), and others in whom a surgical second-look might be beneficial, will not be operated on [7] . At this critical point when bowel ischemia is suspected, a laparoscopic second-look is important, because it can reduce severe unnecessary anesthesiological and surgical trauma to the patients by easily replacing the open surgical procedure for permanent treatment.
Although studies have advocated that laparoscopic second-look is a routine substitute of surgical secondlook, there exist controversies regarding the timing of second-look operations. Practically, re-operation may be performed within 24 h. However, we prefer to perform the second-look operation within 72 h, which promotes bowel viability and anastomotic healing. We performed a secondlook laparoscopy for our 14 patients during the ensuing 72 h. To our knowledge, the majority of anastomotic leakage occurs at 3 rd to 5 th post-operative days. We believe this contributes to early detection of leakage and prevent peritonitis. Although the laparoscopic findings were normal, we found anastomostic leakages in two patients at 6 th post-operative day. Denecke and Stiegler [20] stated that they performed second-look to control viability or lavage in 36 of 87 AMI patients. In 10 of 87 patients, a resection was performed. Unfortunately, only five of these patients survived. By the second-look procedure, 5 of 87 patients could be saved [20] . However, even in earlier studies that reported an advantage of the second-look procedure, the best survival rates were not much higher than 65% [18, 21] . Anadol et al [22] compared open and laparoscopic second-look procedures in AMI patients. In the first group of 41 patients, the abdomen was closed after the first procedure. In the second group of 36 patients, a 10-mm trocar was inserted before closing the abdomen and a second-look intervention was performed by telescope in 23 patients. Seventy percent of re-laparotomies revealed nothing and were unnecessary. Eight percent of the relaparoscopy group required re-resection while 87% of patients were rescued from unnecessary laparotomies [22] . Finally, a second-look laparoscopy is minimally invasive and technically simple. Laparoscopy has a shorter operative time compared to conventional laparotomy. It can not only be performed as a bedside procedure and sometimes without anesthesia, but also minimizes the risks of a redolaparotomy.
The simplicity and ease of this method may encourage wider application to benefit more patients. However, prospective randomized studies are required for clarification if second-look procedures make a difference in outcomes.
